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Investigated were the effects of an elementary 
methtids course on preservice teachers. The preservic^ teacher's 
perceotion an4 performance of role expectations .in tie teaching Df 
science^ the preservice teacher's attitide toward s'cience in the 
elementary classroom, and the preservice teacher's knowledge and 
performance in inquiry skills were the three areas explored. Sto3ents 
enrolled in two different pre-ptofessi^n-al programs were invDlvea in 
the study. The control group was from i more traditional program, • 
emphasizing methods courses and student teaching. The experimental 
group involved a campus-based fiell experiences sequence as well as 
methods courses and student teaching. Several instruments were used 
for measurement in the areas of inguirr (process) skills, attitules, 
ani teaching behaviors. Idministrat ion of instruments occurred before 
and after the science methods course and at the end of student 
teaching. It noted that although mixed results ware apparent, the 

■ajor aifferance in methods course experiences occurred in the 
rbility of -S?tu^ents with field experiei:cre to more adequately model 
specific teaching roles when asked to 5o so. Other results and 
implications are 'discussed, (CS) 
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. iNT'ROOurrlON; 

The Departnsent Of Early Cf^^^^^ood-Eleflientary Education has recently ^ 

coflipleted a major revision of Professional undergraduate. program in 

elementrary education. For a variety of reasons* change^ toward more in- 

volvement in elementary classroo^i settings was initiated in the professior>al 

semester. The old or traditio^^^^ Program v^as for a short period offered 

at the same time as the profes^^^^al senies;ter. This off-ered ar> opportun-ity 

t 

for comparison of the effect! v^^^^ss of the programs- 

The areas to be investigai^^ were centered around Problems associated 
vrith the preparation of elejnentary school teachers which have been ex- 
pressed by many teacher educato^^^. The ^egree and variables affecting 
the competencies preservice tea^^er ^an be expected to achieve in teaching 
science as a result of science '^^thods courses and experiences gained during 
-the period of undergraduate edt^^^tion was the subject of this study. 

While there may be disagre^'^nt about the order and value of the problems, 
teacher educators see at least ^^ree major problem areas. One is that pro- 
spective teachers have a poorly ^^veloped sense of what teaching is a^ut- 
Identification tends toward to5^ decent contacts with teachers, university 
professors, and with past remeJ'''^^^ances of the elementary classroom experience. 
Piltz (1974), in a study of cU^^^^om teachers found lack of confidence, 
training in methodology, and interest were in^po^tarit factors which handicap 
the teaching of science in the ^^^ervtary school. 

A second problem involves ^^^lings and attitudes of the prospective and 
inservice elementary teacher to^^^d science, children being involved in science 
learning activities and the tea^^^ing of science (schimirlan 1968). If 
attitudes are learne^ and ars oot innate nor .ne result of maturaticn, they can 
be taught (Shaw and Wright, 1967). Shrigiey (1972). ^o^nd that experfence 
in an elementary school with ^''ganized (time set aside regularly each week) 




science pfogr^ affects the science attitude of pre-service teachers positively. 

^' Th^ third problem involved 'intellectual development. Piaget states that 
formal operations begin to emerge at around eleven years of age. Research 
studies have shown that 822 of thirteen and fourteen year ^olds (Friot, 
1970) and 75% of entering college freshmen (McKinnon and -Renher/ 1971) were, 
approaching priDblems almost wholly on the concrete operational level. McKinnon 
and Renner stated in their conclusion that it appeared that teachers^v^re having 
nei;:her the leaminq experiences in college which they must have in order to ' 
allow thought processes to develop nor those which would permit them to learn the 
value of inquiry in educating a child. ^ The failure of teachers tp use and 
value intellectual inquiry processes might well be reflected in student per- 
formance in the classrooms forming, an unbroken cycle of underdeveloped • 
intellectual potential. 

The research questions investigated by this study includes the 
tTiree problems* above and their interrelationships v#ith teaching science 
fn the elementary school. A. Does the type of experience in an elementary 
methods courses affect a preservice teacher's perception and performance of 
role expectations in the teaching of science? B^. Does the type of experience 
In an elementary methO(|f"tourse affect a preservice teachejr's attitude toward 
science fn the elementary classroom? £. -Does the type of expef^nce in an 
elementary methods course affect preservice teacher's knowledge an^J performance 
In inquiry skills? ^ ' 




PROCEDURE 

The investigation involved the longitudinal analysis of preservice 
teachers in the Early Childhood-Elementary Education Department. Data was 
gathered on the preservice teachers throughout the period involving a science 
methods course and student teaching. 

The behaviors investigated by the instruments were consistent with 
teaching roles involved in the instructional fnethodology of the ''new" 
elementary science curricula. The new' curricula from which behaviors were 
drawn are rade up of the science curriculum irrprovemeni-^jro^ects developed 
bfer the last twelve years, of which Science - A Process Approach and Science 
Curriculum Iniprovement Study are important' examples 
Sanqple and Treatment Groups 

The population, 169 students from six classes, from which the sample 
subjects were drawn tincluded two different pre-professional programs. The 
first treatment t involving the traditional campus metbods course sequence 
offered in the Department during and befgre Spring, 1974, was designated as 
the control group. This involved students completing 10 credit hours of 
methods courses and 16 credit hours of student teaching. The methods courses, 
five two credit courses, met two hours per week in a campus classroom and 
were taken by the student over a ^wo'or three semester period. The course* 
topic^were language arts, math, reading, science and social studies. 

The second treatment, ^he campus based-field experiences sequence offered 
in" the Department during and after Spring 1974, was designated as the ex- 
perimental group. This involved students completing 15 credit hours of methods 
courses and 11 hours of student teaching. The five methods courses; three 
credit hours each, included two contSaict hours in the campus classroom and 
two contact hours in an elementary school weekly. All five methods courses 
were to be taken during one semester, the professional semester. This added 
to a total of two days spent on campus and two days spent In an elemenltary 
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classroom-per week. The samp re investigated included twenty-one students from 
three ti*aditionaJ science methods course? - EDEL 302,. the control* group, and . 
twenty-one students from three campus based- field experience courses t EDEL 353, 
the experimental groli^). .Botfi of these courses similarly stressed instructional 
methodology, appropriate role behaviors in teaching elementary science, * 
in addition to inquiry skills, application of -learning theory and the nature 
of el^finentary science curricula. The only important differences •between the 
courses were in assignments, especially tbose to be "done t^ the field, and 
time for field experiences, four orre hour sessions as against 20-25 possible 
hours experiencing scv:;nce teaching in a classroom. , . 

Instruments 

The instruments ased during the course of the study involved measurements 
in the areas of inquiry (process) skills, attitudes emd teaching behaviors. 
They involved the following instruments: . ^ 

A. Inquiry Skills Area 

1. Science Process'^Measure (SPM) - An 18 task item performance 
test designed to measure, knowledge and ability in nine process 
skill areas - observing, classifying, using spatial relationships, 
measuring, communicating, predicting, interpreting data, controlling 
variables and hypothesizing. Each task contained between two 
and six subparts. This test was given at the beginning and end 
bf the methods courses. Test-retest reliability for the pretest was 
0.72 and posttest, 0.84. 

B. Attitude Area 

1. Teaching Preference Scale (TPS) - A preference ranklng of teaching 
language arts,' math and social studies toward science in an ^ 
elementvy classroom. A two point scale was used with each of the 
six items. on the TPS. • ^ 



^2: Semantic D'^fferervtiaMnstrument for Science Teaching (SDIS) - 
A sematic differential considered attitudes toward nature, 
children learning science in classrooms and teaching science to 
children. A 0-4 scale was used with each tf the 54 iteftis on the 
SDIS. These tests, TPS and SDIS, ytfere administered three times; 
at the beginning and end 'of the methods courses, and at the 
• end of student teaching. 

3. ' Course Rank - A simple ranking of University courses, taken along 

with the science methods course, from most interesting to least 
^ interesting. This was administered at the beginning and end of 
th^science methods course. Change in ranking between th^se 
times was then calculated. ^ 

4. Course Value - A 0-4 scale indidatirtg value of science methods 
course to experiences encountered in student teaching.^' This 

was given along with the other attitude measures, TP^ and SDIS, • 
at the end of student teaching. 
Teaching Behaviors 

l/ Hifcroteaching Skills in Science (MSS) Checklist - An observational 
checklist of lesson planning and teaching behavior, consistent 
with the role behaviors to be exhibited while teaching the new 
science curricula. Five planning and three teaching categories 
make up the checklist. The planning areas are: a) use of . 
Intellectual development stages; b) use of performance objectives; 
c) lesson development; d) instructional sequencing; and, e), 
student evaluation. The teaching areas are: a) question asking 
skills; b) teacher behaCviors; and c) student behaviors. A 0-4 
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point scale was used for each of the 67 items- on the checklist. 
This checklist was administered to the subjects' lessons'at the' 
end, of the methods cours'e. Average rating reliability for the* 
MSS checklist was 0.85 internal reliability was 0.88. t 
' Survey of Classroom Activities for Scienc e fSOCAS) - a Question- 
ynaire designed to elicit responses of perceived teacher and ^ 
student behaviors in the classroom as related to science in- 
struction as exhibited in the new science curricula. The . 
questionnaire items were validated' as being related or not related 
to the teacher's role as advocated by the new science curricula. 
SOCAS items concerned a perservice teacher's perceptions of 
tocher and student behaviors which occurred during their class- 
room science lessons. A 0-4 scale was used with each of the 
sixty-one items. The questionnaire was administered after a 
science unit had been taught during student teaching. Instrument 
validity for this study was determined through use of a panel 
of judges and correlation of MSS ratings of sampled student 
teacher science lesions taught during the unit. The Pearson 
correlation obtained was 0.71. 
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■■ . RESULTS 

The mean -scores and standard deviations as measured by the study 
instruments for each group are 'listed in Ta.ble I. With each instrument the highe 
score' indicates greater ability or emphasis of behaviors which are consistent 
with an 'instructional model as portrayed in the new science curricalum im- 

• ' '•I 

provement projects. The times of instrument administration were: 
= at: the. beginning of the science methods course 
To = at the end of the science method course 
= at the end of student teaching > 
In addition the maximum score possible for each instrument is indicated. 

A t-test was performed .on the change % scfores for each treatment group 
as compared to time . Significant changes within both the control and ex- 
perimental groups occurred in inquiry skills and attitude between the testing 
times. £oth groups significantly increased their knowledge and ability to 
perform inquiry skills. Also, the level , of attitude scores on the SDIS.was 
significantly increased by the course experience for the experimental group. 
Significantly high levels of SDIS scores is noted for both groups at the end 
of student teaching. 

7 ' ' ' 

/' • 
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TABLE I A 

Summary of scores /or instruments administered at differei^t times in the areas 
f- of Inquiry Skills, Atjtitude and Teaching Behaviors 











^ : f 

Ai;ea and 
Time of — - 


Control. Group 


Experimenta^l Group 


Maximum 
Score' 


Administration 


Mean 


SD 


Mea n 


1 


Possible 


Inquiry Skills 






■• \ 


. v 

\ 

\ 


. - 


-'SPM ■ 


7.7 


4:0 


:6.7 


\ 

2v5 

' • \ 




T2.- SPM 


11.2* 


2.3 • 


11.0* 

• 


2.7 


. 18 


Attitude 










«■ . 


-■ TPS- 


1.65 


.0.88 


1.30 


: " 0.80 


2 • 


. - SDIS 


1 • 


97 




10. 


. .216 


T2 - TPS 


'1.70 


1.08 


, ' 0.6.5 ■ 


0.75' 


2 


-SDIS 


138'. 


14. 


. 129. * 


22. 


216 


Change 


' n n 






1 • uu 


6 


TPS 


1.67; 


0.91 


1.59 


i.sa 




-SDIS 

- Course. Va-lue 


146. 
• 2.30 


20: ■ 

/ 

. 1.30 

r 


' 135. * 
- 2.95 


18. 

• 0.89 
c 


/ 216 


Teaching 'Behavior 












T^ - MSS 


; 140 


27. 


174. . 


34. 


268 


T, - SOCAS • 


141. . 


35. 


142. 


31. 


244 



*As compared to Time T, a t^test indicates a significant difference at the 
f *: 0.05 level. 



Comparison of ' scores- between groups using a two tailed t-t6st for 

homogeneous groups, is shown in Table II. . As indicaterf.no significant differences 

were found between the control &nd experimental groups in, inquiry skills and 

* 

attitude, during the first we^k of the methods course. 

At the end of the methods course significant differences were measured 
between groups in teaching behavior and in change of interest in the course. The 
experimental group performed significantly higher in teaching beliaviors 
consistent with the roles necessary in the new elementary curricula. This 
experience involved planning and teaching a three lesson mini-unit in an 
elementary classroom. The experimental group as ^indicated by "course rank 
change" also changed their interest, significantly, in a positive direction 
more than the control group. - ^ 

i. No significant differences between the groups were measured at the end 
of student teaching in attitudes -or perceptions.. Differences between the 
groups in attitude remained extremely consistent during the three different 
ad^ nistrations of the instruments. . • - " 



TABLE II . , ( 

T-Test Results Between Groups in Inquiry Skills, Attidude and Teaching Behavior 



Area 


t Value . * 


First Week of the 
Science Methods Course 


Last |2 weeks of the ^ 
Science Methods Course* 


End of Student 
T-eachinq 


Inquiry Skills 

SPM 

Attitude 

TPS 
SDIS -. 

Course. Rank ( 

Teachinq Behavic 

' MSS 
SOCAS 

Course Value 


6.97 

1.32 
1.81 

hange 

T 


. 0.17 

9 

b.-i7 

\1.42 ■ , ■ , 
1.22* 

In* 

.2.35* 


« 

• 

0.20 • 
1 .76 

o:€7^ - 

' 1,85 ^ 



*P.< .05 / 
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CONCLUSIONS AND IMPLICATIONS ^ V" ' 

• As defined in this study, hypotheses concerning relationships between 
experience in methods courses! traditional and campus 'based field experiences, 
were posited. The relationships involved effects in the areas of inquiry 
skill performance, attitude, teaching perceptions,' and teaching behaviors. 
Drawing upon the results of the study, the following conclusions can be made: 

1. The type of expedience in elementary methods* courses, traditional 
and , campus-based field experiences, does affect a perservice teacher's 
performance of ex^^ectatigns in-the teaching of science at ■ 
'at the end of the professional semester. However, no^difference 
was noted in the Perceptions of student -teachers one semester 
later in rjole expectations in teaching science. 

2. The type of expe»*ience in. elementary methods courses, traditional 
and campus-based field experiences, does not affect a preservice 
teacher's^attitude toward science in an elementally classroom. 

3. The type of expe»*ience in eleinentary "me.thods courses does not . 
u affect preservice teacher 's knowledge and performance of inquiry 

skills. Both treatments were equally effective, in producing sign- 
ificant change. * ' - ' , 
The conclusions ffidicate that measurement of differences between * 
methods course experiences is not as easy as it first appears. Mixed results 
are apparent. Increased elementary cl^s^iroom contact does 'not practically 
affect a preservice teacher's attitude^^ or perceptions. The. .major" difference 
occurred in the ability niore adeq.uately/mode| specific teaching roles' when 
calledjupon to do so. '^^'^^ alone is- an impbrtant result. 

Past studies , (e.g. S"*ts and Raun^> 1969; Newport: and, McNeill , .1.970; and * 
A '--^ Ashley, 1967) have discussed the inability of inservice teachers^ to exhibit 
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role behaviors cc*nUtent with the new -*1efient4ry curricuii. Retraining 
prografi^-T w^re then structuri*:^r? and studied to overcone tn« problem. It appears, 
as the result of this study, that the abinty to perforrn t^ese role behayiors» 

can be stro^gb a*fec.te^i In ,j^n undergraduate car^us-based ftt.ld prografr?. 
As measured at the end the mpthods ; ;rse sec;«ier.ce , teacher performance In 
a model teachm^j role tv^nifu^ntly affected by th(» addition: of a schedule'^: 
field eKpci^ierce to tradi ticn,3i 1 c.i^cu^ cla:»sroom act i '^1 1 ic; . 

Lookir'" ,p^ci ca 1 ly at the carpus classrcor^, no prsacticj' differences 
<iPQe^r to ^.:we beer a^fectec m other areas of related concern. The f^a*^ tme 
available a'^d si^il^r ccur<-.^ activities corsistentl/ i^osuUed in sicmifKant 
oalns in ingy7r^^ ^.kirt i^erforri^nce. The a^c-u'^'t of gain produced ^a^;. not affected 
b> treatnent di *'^e-ence. Aiso» the level of student ^attitude and perception 
**as not a^fecte-* treatirwt ferf^nce . Statistically ^isnifica^.t gams. 
ho*#ever, i»ere rated wit' t^e SDIS attitude irst»"u?nent f c r t^e* eire»^i '^^ntj! grcup 
at t^e end of thf rietrods course a»^d for both i^'-ouDs at the en^^ ^f student 

h 

teaching. These gain^do not ^pQen^^ to be practlcaliy signlrlcanl. A level 
of attitude cha^'-^^e of^'^ or less of total score poss^'ble H not g^eat 
in tenns of the a^'Diunt of effort expended in the prograw, 

IwpUcat^ons lead in fwo directions re<;«rd1ng ca^^pus classroom e«periences. 
iRpe-cted changes inay not be possible -jlven the present tliw and re^cunres 
available ^*n t*^e ca?Tus dassrtXMf?. If expected changes can cccu^, alternative 
coyrse activities and rrsource^ ^t4 to be evaluated to determine the»r 
potential for r^jducin-j ^n.tUiide and percection changes. Retention af act- 
IvHfes with the pote'^tial for significantly affecting teaching anc? Inquiry 
Skin perfor!!iance WMSt* heaver, be «ii1nta1ne<l. 

lot>» treatJ^nt groups had similar attltwSes a^d perceptions tc^ed the 
tMCt^1^9 science **ith s1«r1 Ur classrt>op eiper^e^ces and dif^'erent c*f- 
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C4snpus contacts. It can be concluded^ therefore, that the longer time in 
elementary classrowts had little or ro effect on preservice attitudes and per- 
ceptions toward \eaching science. There is a need, then, to look at the type 
of elefnentary classroom e;tperiences and opportunities available to preservice 
students during the professional ser^ester and student teaching. In fact, the 
results of the study appear to Indicate that cert.iin inhibitors or rr)n positive 
factors are present. 

Out of a total of 150 to 175 Hours during the professional senester and 
350 to 4D0 hours during student teaching in the eler^ntary c l^assrcor-, a s^stan- 
ttal nu^r.tor, noui could potentially ^..3ve been invovled with 'sciencp. Dun 

this tim positive attitudes and perceptions of the role of the teacher could 
have been dencnstra ted . If the eletnentary classroom experience, however, is 
detrip^ental or reinforces previous preservice teachers * 'attitudes and per- 
ceptions change *«^uld not Appear, Effective canpus classroo??? experif^nces my 
have had little follow-uo in either of the treatments. Other evidence 
indicating this inhibiting effect during student teaching are the course rank 
and; course value results. At the end of the methods treatment preservice 
teacheri indicated significantly higher ranking of the science methods course. 
Ho difference, however, ms seen in course value at the end of student teaching. 

IiBplications for the field experience lead to a study of ele^ntary class- 
* rooia variables involving science teaching or the integration of science *<ith 
other subject areas in classroosss used for preservice education. The variables 
to Oe studied include teacher attitude, fcteekly teaching tire devoted to a 
•subject area," pricrUy in teaching different "subject a^eas* and type o^ 
teaching roles displayed in classraorn. 

Oti^^r iiHpllcations can be derived frpi this study. It is hoped that t>»is 
pap«r leads to further discussion of the specific results and serves as an 
alternative «x*el for prxygnm evaluation in the futuire* 

1 1 * 



13 



Similar results in attitude and perception my be found in other subje'^t 
areas Involved In the professional semester. If ccrraborated, the program 
cannot assune that any teacher or classroom is effective in teacher education. 
Involvement of elementary classrooms might only Include those exhibit 
experiences and attnudes related tc the goaU of the professional semester 
faculty team. Similar considerations also need follow throuah in classrooms 
where student teaching is experienced. 
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